There are also two sets of attributes: Event-Internal Attributes and Role-Internal Attributes, which are linked to the Event Structure Module and the Role Module, respectively. In this study, we focus on four transitive verbs as chi1 "eat", wan2 "play", huan4 "change" and shao1 "burn" and explore their event structures by the MARVS theory.
Introduction
In this sense prediction study, four verbs-chi1 "eat", wan2 "play", huan4
"change", and shao1 "burn"-have been selected as target words in order to predict their senses. There are two main reasons these four target words have been chosen: (1) they are all transitive verbs; and (2) they each have more than two senses. These two reasons may not fully explain why they have been selected from the many transitive verbs available in the corpus. Therefore, to clarify further our reasoning in selecting these four target words, we will employ the Module-Attribute Representation of Verbal Semantics Theory (Huang et al. 2000) .
Before detailing why these four target verbs were selected, we will introduce the Module-Attribute Representation of Verbal Semantics Theory (MARVS Theory). 2 Next, we will discuss these four target words in relation to the MARVS Theory.
Finally, we would like to discuss the four transitive verbs as chi1 "eat", wan2 "play", huan4 "change" and shao1 "burn" and explore their event structures by the MARVS theory.
Module-Attribute Representation of Verbal Semantics
Module structures, and they can be used in combination or alone. When used alone, they are atomic logical event structures. Huang et al. (2000) showed these five atomic event structures and gave them short definitions as shown below in (1) through (5):
Atomic logical event structures
(1)
• Boundary (includes a Complete Event)
Boundary: an event module that can be identified by means of a temporal point and must be regarded as a whole.
(2) / Punctuality
Punctuality: an event module that represents a single occurrence of an activity that cannot be measured based on duration.
(3) ///// Process Process: an event module that represents an activity that has a time course that can be measured in terms of its temporal duration. Moreover, they also examined the distributional differences that exist for bai3 and fang4 in Mandarin Chinese.
The English verbs "put" and "set" seem synonymous and interchangeable in most contexts as shown in examples (6) feature, respectively, as Role-Internal Attributes.
Moreover, Chung and Ahrens (2008) proposed two additional criteria for near-synonym analyses and suggested that these criteria further allow the operationalization of the steps used to identify contrasts in near-synonyms. In addition, they proposed that analysis of sense distribution and MI values can be used to state the differences between two nearly synonymous verbs.
In this verbal event structure study, we will utilize the MARVS theory to examine whether the four target words---chi1 "eat", wan2 "play", huan4 "change", 9 and shao1 "burn" belong to the same verbal category.
Empirical Data Collection
Explanations In this study, we focus on the four target words as transitive verbs, therefore, we use query functions of Chinese Word Sketch to find their collocation nouns. Moreover, we analysis these collocation nouns of four transitive verbs by MARVS theory to divide their completed senses in order to their particular or common transitive verbal event structures.
Four Verbs in MARVS

Tests for the Four Verbs
Since the MARVS theory can present verbal event structures and show their logical primary units and entailments, each verb will be interpreted by its verifiable entailment. In other words, for the four target words-chi1 "eat", wan2 "play", huan4
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"change", and shao1 "burn"-in this sense prediction study, we will use the MARVS theory to explain why we selected these particular words and to show their common points.
Concerning the event modules in the MARVS theory, Huang et al. (2000) pointed out the complete event and the process event of the verbs. They considered that only boundaries (including stand-alone complete events) could be identified with a temporal point as shown in example (9) below: Since chi1 "eat", wan2 "play", huan4 "change", and shao1 "burn" are all verbal events that can be regarded as complete events, they also need a time course and a durational phrase. In addition, they all have an end point. We will employ examples (11) Therefore, according to the MARVS theory, since complete and boundary events both have a delimiting temporal point, the durational phrase can only be interpreted as the distance between a reference point in time and that delimiting temporal time.
Following the interpretations of the four target words in examples (11) through (18), we can easily verify their constructions as defined by the MARVS theory.
From these examples and explanations, it can be seen that when these events proceed, the agents need to begin making other preparations; therefore, the temporal points are both necessary and important. In addition, according to examples (11) through (18) above, a time course or the duration of the verbal event must exist.
Logically, the boundary or the end point also must exist in order for these verbal events to be regarded as a complete event. That is to say, the initial points, time courses, and end points all exist for the verbal events of the four target words.
According to the MARVS theory, the event modules for the four target words seem to indicate that they are undergoing the "Bounded Process." Therefore, the representations of the Event-Internal Attributes and the Role-Internal Attributes of the 15 MARVS theory used to examine the four target words are shown in examples (19) through (22) below:
From the above examples (19) through (22), the four target words have common Role-Internal Attributes-agent, theme, and goal-but they have different Event-Internal Attributes. For chi1 "eat", the goal is nourishment; for wan2 "play", the goal is emotion; for huan4 "change", the goal is replacement; and for shao1 16 "burn", the goal is transformation. Regarding the four target words, the goals of these verbs all indicate different results and changes, which can be referred to as states, such as physical or mental and concrete or abstract.
Analysis for the Four Verbs
Chi1 "eat", for example, is a typically physical action in which the agent needs to prepare the food, put the food into his/her mouth, chew and swallow the food for nourishment, and then finish the entire event via ingestion. Looking at the complete event of chi1 "eat", when the agent prepares the food for ingestion, this can be regarded as the initial boundary of the complete event. When the agent puts the food into his/her mouth, and then chews and swallows the food, this can be regarded as a time course and a durational phrase, respectively. When the agent finishes putting the food into his/her mouth, chewing, and swallowing the food, this can be regarded as the end boundary of the complete event-ingestion-for chi1 "eat".
To illustrate this process, we will use the following example: 吃蘋果 (chi1 ping2 guo3 "eat an apple"). If the agent wants to eat an apple, s/he needs to prepare the apple, put the apple into his/her mouth, chew and swallow the apple, and when the agent finishes eating this apple, it can be said that the apple provided nourishment to the agent. This process is shown below in example (23) In other words, when the agent ingests the food, it is reasonable to assume that the event goal is the agent obtaining nourishment. It also indicates a change in the physical state of the agent at the same time. Even when chi1 "eat" is interpreted in a metaphorical sense, if apple is changed to any abstract object, the agent will still obtain the nourishment s/he needs. The interpretation and representation of 吃奶水 (chi1 nai3 shui3 "eat mike"), for example, can be observed in Hong et al (2008) , where they interpreted that when metaphoric uses are involved, "奶水 (nai3 shui3 "mike")" refers to nourishment for either the body or the soul. In addition, they also considered that 吃奶水 (chi1 nai3 shui3 "eat mike") can be easily represented in the MARVS theory by Subject -Internal Attributes.
Looking at the second target word-wan2 "play"-as an example using the MARVS theory, it can be seen that it is also a complete event. According to the sense division of wan2 "play" in CWN analysis, the original physical sense of play is an action that usually results in fun and enjoyment. In our opinion, fun and enjoyment 18 would be classified under human mood. That is to say, when the agent plays a game, such as soccer, scoring a goal leads to the agent feeling enjoyment and pleasure. This can change the agent's mood, making the agent feel better over the course of time.
When the agent finishes playing the game, s/he obtains enjoyment, the event goal.
Looking at 玩足球 (wan2 zu2 qiu2 "play soccer") as an example for wan2 "play" in the MARVS theory, it can be regarded as a complete event because it has three event features: the beginning of the game (initial boundary), the process of playing the game (durational phrase), and the end of the game (end boundary). Example (24) below illustrates the complete event for wan2 "play": If I employ the physical sense of the complete event of wan2 "play" to explain its metaphorical sense using the MARVS theory, a similar condition will be interpreted.
Using the example 玩網路 (wan2 wang3 lu4 "surf the Internet"), because the agent has many interests and explores the Internet completely, the eventual goal is to obtain 19 search results that make the agent feel pleasure and enjoyment. In other words, when the agent finishes the complete event of wan2 "play", the agent ultimately obtains a lovely mood.
In the case of the third target word-huan4 "change"-the physical sense of the event is to exchange X for Y or to replace something. Therefore, the event of huan4
"change" is also regarded as a complete event because there is an initial boundary, a duration in which the change takes place, and an end boundary via the enplanements of the event modules in the MARVS theory. Therefore, huan4 "change" can be interpreted as 一直換 (yi1 zhi2 huan4 "always change") or 換了三個小時 (huan4 Based on the results of the other three target words, it is understood that there will be the same interpretation for the metaphorical sense of the complete event of
shao1 "burn". Looking at the examples 燒錢 (shao1 qian2 "use money") and 燒油 (shao1 you2 "use oil"), in order to achieve the goal, the agent needs to complete an action. For 燒錢 (shao1 qian2 "use money"), the agent uses money to buy books so s/he can own the books while for 燒油 (shao1 you2 "use oil"), the agent uses oil to make the car start so s/he can drive the car. In the complete event of shao1 "burn", using money to buy and own books and using oil to start the car's engine and drive
indicates that a transformation has taken place, meaning the original condition has transformed into a new condition: the agent has money and uses it to buy books, and the agent has oil and uses it to drive a car.
Summary
According to the MARVS theory, we have explained the Event-Internal
Attributes of the Event Structure Modules and the Role-Internal Attributes of the Role
Modules for the four target words used in this study. In addition, we presented their common points and constructions and pointed out their different internal attributes.
Finally, following the verb module attribute representation of the MARVS theory, we was able to determine and explain that chi1 "eat", wan2 "play", huan4 "change", and 22
shao1 "burn" belong to the same verbal category, and even though they display slight differences.
